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1. GENERAL

The TCB830AF is a single chip CMOS LSI for voice recording / playback using the ADM (
Adaptive Delta Modulation ). It composes a voice recording system with a stalic RAM for voice
memory and an audio circuit including a microphone, speaker, amplifier, elc. as an external circuit.

2. FEATURES

[0 SRAMs ( Static RAM ) are used as a voice data memory up to 4 pieces of 64Kbit, or 4 pieces of
256Kbit.

It's possible to expanse at memory up Lo 8Mbit by external eircuit.

It's connectable to microprocessor easily and controlled by 11 kinds of command.
Capable of recording / playback maximum 16 phrases at the manual control.

4 kinds of bit rates { 32K, 16K, 11X, 8K bps) are provided.

Recording / playback time is up to sixty four seconds ( with four 256Kbit SRAMs and bit rate to be
16K bps).

Ooo0oooan

On-chip microphone amplifier for recording and band pass filter for playback.
It's possible to memory back up by standby function.
On-chip ceramic oscillation circuit.

Single 5V power supply.

O 0000

67-pin flat package.

o The bit rate means the number of bits per second to be used.
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3. BLOCK DIAGRAM AND SYSTEM CONFIGURATION
3.1 TC8830AF Block Diagram

VDD Vs51, V852 TET~CE4, CE, R/W,ALE AO~Al4  DO~D7 MICIN C1 €2 MICOUT ADI DAO

—O OO > %o O ; T——c ' O—
[ T I L MiIC, _T
SRAM INTERFACE '

AMP
ADM ANALYSIS/

-« ADDRESS COUNTER |+ SYNTHESIS CIRCUIT D/A
—-——>| CONVERTER |—
1 VOLTAGE
ADDRESS COMPARATOR ] i FOLLOWER

i <

STOP ADDRESS REGISTER

TIMING GENERATOR
CONTROL CIRCUIT

- INDEX REGISTER <
STATUS BAND PASS
| REGISTER FILTER
OSCILLATION
CIRCUIT CPU INTERFACE

XIN  XOUT EOS ACL PHO~PH3  PO~P3 STBY,RD, WR CPUM, 256K FILIN  FlLOUT
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3.2 Block Diagram Description
(1) Address counter

The 20-bit counter to indicate address of the external SRAMs and counted up with 8 sampling
under recording and playback. Values can be set or read by commands at the CPU control.

(2) Stop Address register

The 20-bit register to indicate address to stop recording / playback. Values can be set by
commands at the CPU control, but can not be read.

(3) Address comparator

‘When the contents of the address counter agree with those of the stop address register, the
address counter is slopped.

(4) Index register

The register to indicate address of the index area on SRAMs in the label index mode ( Refler to
section 5.3 ).

(5) Status register

The 4-bit register which shows the status of TC8830AF, When RD pin is L label, TC8830AF
gives this contents to data bus (P0~P3) at the CPU control.

(6) CPU interface

The interface circuit for the external microprocessor., This circuit has also the chatfering
elimination circuit in the manual control. This chattering elimination circuit has an effect on P0
to P3 pins ( Start and Stop ete. ).

(7) Sram inferface

The interface circuit for the exiernal SRAM,
(8) Microphone amplifier

Output of MICOUT pin is biased Lo Vreflevel, and can be connected directly to ADI pin.
(9) Band pass filter

On chip the 1’st order high pass filter and 2'nd order low pass filler.
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3.3 Example of Voice Recording System
3.3.1 CPU Control Type

MiC.

0.1uF

T

0.014F

15k I

B 9097249 0024997 b23 EETOS3

AMP,

sP,

MICIN €1 €2 MIC ADlI DAO FILIN FILOUT
ouT
AO~A14 3
<:> PO~P3 i L v
———| ACL
CPU _ AO~A14
——|RD
e 64Kbit,
——|WR SRAM | 256Kbit
>lspgy | v _} 77"
TC8830AF _ bo~D7
Vpp /[ CE RIW
XNOteZ A
PUM &
KNote1 VDD ——=]2s6K T -
$51 RIW -
D0~D7 <
XIN  XOUuT Vref o 4pcs.)
512kHz
i—mr—i L 0.14F
5 56K . . .
* “g:g; (2:?~m ) Refer to section 4.1 Pin Description
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3.3.2 Manual Control Type

AMP. SP.

MiIC.
Start / Stop O ucf 0'01"F-[—_7L, ! ﬂ
Ny

e iskn"[
~ VDD + |+“l' ‘ i I

Va
MICIN C1 c2 I\OII'LC ADI DAQO FILIN FILOUT
—O. T
Select of phrases o441 pHo~pH3 AO~Al4 S
—O
¥
o 2 e o
Bit Rate O\O—:L RD. R ll
Start 5 6—]p0 AO~A14
—
Pause / Stop o O0—im 64Kbit,
C~0 SRAM | 256Kbit
Auto phrases 2 I S (N
3 Do~D7
Recoding O~g p3 TC8830AF .
{ Playback o CE RTW
. A h
Standby —O STBY XNote2 €7 RAM
7k i i 1
Reset I . CE4 -
ase o —_
] e A< RIW
¥Note 1 T4F /(
> 256K DO~D7
Vpbp \l
Vor CPUM SRAM
551 XOUT Vref (Max. 4pcs. )

XIN
S12kHZ |
f‘:’ : —L 0. 1uF
:EOOprgg l

i ® mg:g ; %ST?E@ ) Refer to section 4.1 Pin Description
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4.

PIN ASSIGNMENT

B 9097249 0024999 4TL EETOS3

TOSHIBA (UC/UP)

[ [ B—
vbD CTT]
vss2 CTT]

c2 1T

MicouT T
ADI CTT]
DAC [TT]
FILIN 0]

316

67

TOP VIEW

N
-—

32

22

I —Y
[ TT___1A2
[(TT A3
[TT " 31A4
[ TT__1AS
[T 1T——1VvDD
[TT _1A6
TT__1A7
[T1T _—_1A8
[TT ] A9
TT__1A10

FILOUTCTT1] -

[ o —
TEST[CTIT]

D7C—TT]
NC— T 1]
D TT1
NCC—TT
DS
NC—I O
D4
Ne T
NCIT— 1T
D311
D211
D111
DT
At4 1T
A3 TTY
A2 115
VSS1C—TT]
A11CCTTT
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4.1 Pin Connection
4.2 Pin Desctiptions
Structure
name | no. | Manual control CPU controf Functional explanation
1/0 Pull-up / /0 Pull-up /
down down
FILOUT{ 1 Out - Out - Output pin of the on-chip Band Pass Filter.
TEST 3 In Pull- In Pull- Input pin for test circuit. (Connect to V551)
down down
D7 4 IO Pull-up 170 Pull-up | Patal/O pins.
D6 6 Connectto !/ O pins of SRAMs.
D5 8 At the CPU control, this pins are high
D4 10 impedance by DMA function.
D3 13
D2 14
D1 15
DO 16
Al4 17 Out - Out - Address output pins for SRAMs.
A13 18 At the connect to 64K SRAM, not use A13
Al2 19 and A14 pins.
Al 21 At the CPU control, this pins are high
Al0 | 22 impedance by DMA function.
A9 23
A8 24
A7 25
Ab 26
A5 28
Ad 29
A3 30
A2 3
Al 32
A0 33
- Power - Power supply pins to be connected to
Supply ground. VSS1 is for digital circuit and VSS2 is
for analog circuit.
- Power - Power supply pins to be connected to
Supply positive.
- Out - Chip nable output pins for SRAMs.
Use for memory capacity up.
At the CPU control, this pins are high
impedance by DMA function.
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Structure
name | no. | Manual control CPU control Functional explanation
1/0 Pull-up / /0 Pull-up /
down down
CET | 35 Out - Out - Chip enable output pins for SRAMs.
CE2 36 At the CPU control, this pins are high
CE3 37 impedance by DMA function.
CEq 38
STBY | 39 In None In None Input pinf <tandby mode.
XIN 40 In - In - Input and .utput pins of the ceramic
XOUT | 41 Out Out oscillator.
256K | 42 In None In None input pin for SRAM capacity select.
RIW | 43 Out - Out - Read or write strobe output pin for SRAMs.
Connect to R/W pin of SRAMs.
At the CPU control, this pins are high
impedance by DMA function.
ALE | 44 Out - Out - Address latch enable pin for memory
capacity up.
At the CPU control, this pins are high
impedance by DMA function.
WR | 45 In Puli- In None | Inthe CPU control mode, input pin for write
down strobe (PO to P3). In the manual control
(atSTBY mode, used for bit rate with RD.
=)
RD 46 in Pull- In None In the CPU control mode, input pin for read
down strobe ( PO to P3 ). In the manual control
(at STBY mode, used for bit rate with WR.
= L)
PH3 47 In Pull- In Pull- Input pins for phrase select in the manual
PH2 48 down down | control mode.
PH1 49 (atSTBY (atSTBY
PHO 50 = L) = L)
P3 51 In Pull- 1/0 None |In the CPU control mode, these are
P2 52 down bidirectional data bus for commands or
P1 53 status between CPU and TC8830AF.
PO 54 In the manual control flowing,
1) PO startinput
2) P1 stop input
3) P2 auto phrase function select
4) P3 recording or playback select
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Structure
name | no. | Manual control CPU control Functional explanation
/0 Pull-up/ /0 Pull-up/
down down
EOS 55 Qut - Out - Qutput pin for end of speech.

Gives high level signal under the recording /
playback waiting, and low level signal
under the recording / playback.

Input pin for reset signal.

input pin for mode change. Fix to low level
at the manual control mode, to high level at
the CPU control mode.

Pin for connecting the capacitor to the
reference voltage circuit of the on-chip Op-
Amp.

Input pin for on-chip MICAMP( First stage ).
Microphone should be connected to this pin
through capacitor.

Cutput pin for on-chip MICAMP{ First stage
).

Input pin for on-chip MICAMP ( second
stage ). C1 should be connected to this pin
through capacitor.

Output pin for on-chip MICAMP { second
stage ).

Input pin of the voice analysis circuit.
Connected to MICOUT. Otherwise, signal
should be input via a coupling capacitor.

Output pin of the voice synthesis circuit
with voltage follower. Output signal is
biased to Vref. No voice appears at
recording. .

input pins of the on-chip Band pass Filter.
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5 SPECIFICATIONS
5.1 Recording / Reproducing Part
System ADM system
D/ A Converter 10-bit voltage type
Bit rate 32K/ 16K/ 11K /8K bps
At the manual control 16 phrases
Numberof max. | auto phrase mode at the manual control ........ 63 phrases
phrases Label index mode atthe CPU control ............ 63 phrases
Direct mode atthe CPUcontrol ................. No restriction
5.2 Others

Microphone
amplifier

Two-stage, Gain = 46dB ( TYP. )

Filter

On chip filter for 2nd order low pass + 1st order high pass

RAM for storing voice

Up to 4 pes. of 64Kbit, or 4 pcs. of 256Kbit.

Example of usable memory ( Access time )

data Atthemanualcontro! ............ . i.an. 200nS max
Label index mode atthe CPU control .......... 200nS max
Direct mode attheCPUcontrol ............... 300nS max
Osciflation frequency | 512 kHz
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5.3  Operations and Functions
‘When composing a voice Recording / playback system with TC8830AF, control method is classified
into the CPU control and the manual conliol using switches.

5.4  Manual Control

5.4.1 Selection of Phrase

Using 4 input pins of PHO~PH3, The recording / playback of maximum 16 phrases can be
performed. Before starting the recording/ playback. And using auto phrase function ( refer to section
5.4.7 ), maximum 63 phrases can be performed. Phrase No. should be specified in 4bit code. Phrase
number is as follows, and should be selected at sequence from low order phrase at the recording, but
can be selected at random at the playback.

Table 5.1 Example of phrase number

Pin name | (MSB) (LSB)
Phrase No PH3 PH2 PH1 PHO
No.0 0 0 0 0
No.1 0 0 0 1
‘ : : ‘ : 1=H level
No.15 1 1 1 1 0=L Level
Recordin Recording is made in order of phrase NO.1. NO.2. NO.3
Phrase 0001(NO.1) >< Phrase 0010(N0.2)>< Phrase 0011(NC.3)
Playback Playback is made in order of phrase NO.3, NO.1. NO.2
Phrase 0011(NO.3) >< >< Phrase 0010(NQ.2)

Phrase 0001(NO.1)

Fig.5.1 Example of phrase selection
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5.4.2 Selection of Bit Rate

The TC8830AT can use 4 kinds of bit rates as shown in Table 5.2, 8K, 11K, 16K and 32K bps,
which are selected by WR and RD pins.

The bit rate should be select under the recording waiting state or playback waiting state.

Table 5.2 Bitrate

in name _ _
R R RD
Bit rate
8Kbps 0 0
11Kbps 0 1
16Kbps 1 0
1=H level
32Kbps 1 1 0=L Level

5.4.3 Recording

The TC8830AT has the 20-bit address counter, and voice data is written into SRAMs from the
address designated by it's value. When the recording newly, first, it is necessary to reset the address
counter and index area ( refer to section 5,6 ) by ACL signal.

Setting the P3 pin to H level results in the recording waiting state. When the PO pin goes to H
level ( Btart input ), the recording starts and the address counter is added successively. When the P1
is set at Hlevel ( Stop input ) or when the value on the address counter reaches the maximum address
( Refer to section 5.5.6 ) of SRAMs by ADDRESS OVER FLOW DETECTOR ( refer to seclion 5.6 ),
the recording is stopped. Since this maximum address is changed with SRAMs capacity. Further, the
recording is stopped when error address in the SRAM.,

However, when the SRAMs capacity is fully used, subsequent recording is not allowed to protect
the data stored previously in SRAMs, Therefore, the address counter should be reset by the ACL
signal before new recording.

When the recording starts, a value of the address counter at the start (Start address ) and when
the recording ends, that at the stop ( Stop address ) are automatically written into a part of SRAM,
respectively.
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5.4.4 Playback and Pause Function

I:IL'E D *‘j‘

TC8830AF-13

Setting the P3 pin to L level results in the playback waiting slate, When the PO pin is set at H
level, the TC8830AYF starts the playback after loading the start address and stop address, which have
been written at the recording, into the address counter and stop address register, respectively.

‘When the P1 pin is set at H level during the playback, the playbacl is paused. Playback is
continued when the PO pin is set at H level under this condition,

The playback is stopped when the P1 pin is set at 1 level during the playback pause state or when
the value of the address counter agrees with the stop address by ADDRESS COMPARATOR

FLIPFLOP ( refer to section 5.5.7 ).
5.4.5 Timing of Recording / Playback

P3 {recording) /

PHO~PH3

[I/IK Phwase s X//711T777T77X

Phrase B

NI

PO (startinput) /L—\

A\

P1 (stop input)

EOS \
Address over flow Y
detector ~  ctfmmmmmmmmmmmmm s e e e e e e e voommme
Recerding ; Recording i Recording
waiting state Recording waiting state Recording waiting state
Recording Recording
of phrase A of phrase B

TC8830AF not receive start input under the recording

Fig.5.2 Timing of recording
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TOSH -
IBA (uc/up) LYE D
P3 (recording ) \
PHO~PH3 X PhraseA X
PO (startinput) B
P1 (stop input)
EOS A
Address comparator N\ (9’ ----------------
fiipflop
Playback Playback
waiting state Playback _ | waiting state
Playback
of phrase A

TCB8830AF not receive start input under the playback

Fig.5.3 Timing of playback

P3 (recording) \

PHO~PH3 X PhraseA X
PO (start input) [
P1(stopinput) [ [1
EQS \ Vi
Addresscomparator Y |
flipflop 2 S H
Playback Playback
waYting state Playback P walyting state
Playback
of phrase A

Fig.5.4 Timing of playback stop
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P3 (recording) \

PHO~PH3 X PhraseA X

[1 [1

PO { startinput)

P1{stop input)

EOS \ {/
Address comparator 1 N
flipflop ~  jJTTTTTTTTTTTTTTTTTTTTTTopTTTTTTTTTTTTTTTTTITTTITTTTTTTIOL T
Playback Playback
waiting state | Playback . N Playback walting state
Playback Playback
of phrase A continue
of phrase A

Fig.5.5 Timing of playback release
5.4.6 Restriction of Start Input
‘When the recording and playback starts, there is the following restriction between PO pin ( start
input) and P1 pin (recording).

PO {startinput} /""I" ”“I "”"__“m___

P3 (recording) I”“ / lllm
tsT le—ST

»

L R o *

v

o
X

Recording Playback

A
A 4

A

chattering
tstz32ms
ferk =512KH;

Fig.5.6 Timing of change at recording/ playback
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5.4.7 Auto Phrase Function
Phrase No, can be increased automatically at the recording and playback.

Initial value of phrase No. setting by PHO~PI3 pins. This function is enabled when the P2 pin is
set to H level under this state,

Valid phrase is No. 0~862. if over the No. 62, lost to content of SRAM. And over the phrase No. 16

is not direct playback
ACL / - Recording >
P3(recording) //// Y \\—

rlesoptrme) (it vaie) A [T vate]
Bit rate Xliek X 32k X[8k X 11k
initial phrase XT3 XXXXXXOOOROOOCGOOK] 14 XX XX XXX KK KA XXX KIX

start start start start start start

PO (start) ﬂ ﬂ I_L H ﬂ ﬂ
P1(stop) n I_I n n n ﬂ

stop stop stop stop stop stop

Internal phrase 3 {set) |4(auto) |5(auto) 14 (set) | 15 (auto) I‘G(BU@E:

Fig.5.7 Auto phrase recording

Act - Playback >

P3 (recording) W\ i ‘x /

P2 { auto phrase } _‘L/ \_/
Bit rate X]16k X 32k X8k X1k

nidal phrase - 1 X135 XX KKK KRR ARARKN T 0K KX KKK XK KKK,

start start start start start

PO (start) I—I rl ” n n

P1(stop) rl_ﬂ ”_” ﬂ_ﬂ I-l_n I—I_H_.
} } } A }

slop stop stop stop stop

_———— -

Internal phrase 3 (set) | 4{auto) 14(set) | 15(auto) [16(auto)

Fig.5.8 Auto phrase playback
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5.4.8 Status Change at The Manual Control

po(start) _f
P1(stop) PO(start) 4§ q
Recordin , <
1{stop) >
A S e
P3 (_rle_!cording ) Automatically recording stop by
- ADDRESS OVER FLOW DETECTOR
P3 (recording)
. PO (start) _f“
P1(stop) PO(start) 4
)

Playback

waiting Playback

.o e

~
- -
N e ———

Playback
Automatically playback stop by

ADDRESS COMPARATOR FLIPFLOP
P1(stop) _T_

Playback
pause

Fig.5.9 Status change at the manual control

+

P1 (stop) PO (start)
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5.4.9 Chattering Elimination Circuit

At the manual control, the chattering elimination circuit is acluated to prevent from malfunction
due to the switches connected to the PO~P3 pins.

PO, P1, P2 and r
P3 pins IHHH ||”||I .

L th ton L th toff Xl
| 1

MIN.

ton 32800/ fck
toff | 32800/ fcik

ton. toff is about 64 ms, at foux =512 kHz

Fig.5.10 Chattering elimination circuit

Input signal should be applied stably for more than toy and topp.
Start and stop signals should be applied stably for more than toy and toFr.
5.4.10 EQS Delay Time at Manuat Control

PO 11
EOS
- teo \"——

MIN. MAX.
tep 16400/ fcLk | 32800/ ek

tep is about min 32 ms, max 64 ms, at foix =512 kHz

Fig.5.11 EQS delay time at manual control
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5.5 CPU Control

At the CPU control, the operation is controlled by 11 kinds of commands and a CPU can read the
status of TC8830AF by 4bit status register.

In addition, the TC8830AF has the ADDRESS OVERFLOW DETECTOR ( Note 1 ) and
ADDRESS COMPARATOR FLIPFLOP ( Note 2 ) which contro! the recording and playback

operations.
(Notel) ADDRESSOVERFLOWDETECTOR ............ Refer to section 5.5.5
(Note2) ADDRESS COMPARATORFLIPFLOP ........... Refer to section 5.5.8
5.5.1 How to Write Commands

As shown in Fig. 5.12, ©Qusing RD pulse, read status from TC8830AF and check BUSY flag @IFf
not busy state, after setting up command in PO~P3, write a command using WR pulse. In case of such

3 nibble commands as LABEL, keep at command processing time ( refer to section 5.2.5 ), @write the
2'nd and 3'rd nibbles.

After the 1'st and 2'nd nibbles of a 3 nibble command, other commmands can not be written,
This also applies to 7 nibble commands like ADLD1 and ADLD2.
How to write DTRD and ADRD commands, refer to section 5.5.2

_—\—/ l More than command processing time |
" \_J /T
Check for busy

Command )]

@
%( Output state

Fig.5.12 How to write command
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5.5.2 Commands of TC8830AF

(1 Should not be issued D3 nnnn DO
(2)  NOP(1nibble) D3 DO

No operation. But under the recording waiting state, this command sets into the playback
waiting state. In addition, this command is used to reset OVR flag in the status register.

(3) START (1 nibble ) D3 nnn DO

This command is used to start the recording / playback in the DIRECT MODE from the address
shown by the address counter. In addition, this command is used to set BOS flag in the status

register,

(4)  STOP(1nibble) p3 |ofof1]1]Do

When this command is executed under the recording, the recording is stopped. A value of the
address counter is written into the INDEX AREA of SRAM as the stop address. In addition, this
command is used to reset EOS flag in the status register. When this command is executed two
times under the playback, playback stops, to reset TOS flag in the status register.

(5)  ADLDI (6 nibbles) p3 [of1]o]o]po

Sets the successive b nibbles data in the address counter. Resets the ADDRESS
COMPARATOR FLIPFLOP. In addition, this command sets into the playback waiting state.

(6)  ADLD2(6 nibbles) p3|of1io]1]oo

Sets the successive b nibbles data in the stop address register. Sets the ADDRESS
COMPARATOR FLIPFLOP. Set a value of ADLD2 is more than ADLDI1. In addition, this
command sets into the playback waiting state.

() ONDT(2nibbles) p3{o{1[1{o]po

Specifies bit rate and enable / disable of ADDRESS OVER FLOW DETECTOR with the
successive 1 nibble data. In addition, this command seis into the playback waiting state.

(8)  LABEL(8 nibbles) p3of1[1{1]Do

Specifies Phrase No. by the successive 2 nibbles data and starts the recording/ playbaclk, When
this command is issued under the recording waiting state, the contents of the address counter is
written into the index area of SRAM and recording starts, In the playback waiting state, starts the
playback after reading start address and stop address from index area of SRAM,
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(10)

(11

(12)

(13)

(14)

(15)

(16)
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ADRD (1 nibble) p3[1|o]o]o]po

Reads the contents of the address counter. The contents are come out by 4 bits at a time from
the low order address side against 5 successive read accesses. During this period, the contents of
the status register can not be read. Next command should not be issued without performing 6 read
accesses. In addition, this command sets into the playback waiting state.

REC ( 1 nibble) pa[1}o]o{1]po

Changes the playback waiting state to the recording waiting state,

DTRD (1 nibble) D3 Do

Reads out data of SRAMs in 8 bits data from the address shown by the address counter for the
successive 2 read access. During this period, the contents of the status register can not be read, the
address counter is not increased. In addition, this command sels into the playback waiting state.

DTWR (2 nibbles) p3|1]o]1]1]po

Writes 8 bits of the successive 2 nibble data into SRAMs from the address shown by the address
counter, the address counter is not increased. In addition, this command sets into the playback
waiting state.

Should not be issued

paf1]1]o}o]|Dpo
Should not be issued

p3{1]1]of1]oo
Should not be issued

p3{i]1]1]o]po
Should not be issued

p3|1]1{1f1]oo

Under the recording / playback, any command other than STOP should not be
issued.

TC8830AF-21 "
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Table 5.3 Command {ist
1'st nibble 2'nd nibble 3'rd nibble | 4th nibble | 5th nibble | 6thnibble
P3 P2 P1 PO P3 P2 P1 PO P3—PO P3—PO P3—P0O P3—P0O
NOP 0 0 0 1 — — —_ — —_—
START |0 0 1 O —_ —_ _ —_— —_—
stoP [0 0 1 1 —_ — —_ -— —
ADLD1 01 0 0 A3 A2 Al A0 A7—A4 AT1—AB | AIS—AI2 | A19—AI16
ADLD2 |0 1 0 1 §3 52 51 SO S7—-54 St1—58 $156—512 | $19-—516
CNDT 01 1 0 0 OV BR1 BRO Bitrate ora Temo
Auto recording stop ov 8K bps 0 0
Disable 0 11K bps 0 !
Enable 1 16K bps ! 0
32K bps i 1
LABEL 10 1 1 1 |LB3 LB2 LB1 LBO |**LBSitB4 LB = Phrase no.
ADRD {1 0 0 © 1'st read 2'ndread | 3'rdread 4thread Sthread
A3 A2 Al AD AT7—A4 Al1—AB | A15—A12 | A19—AIlB
REC 1 0 0 1 —_ P —_ — —_
DTRD t 01 0 1"st read 2'nd read
D3 D2 Di DO | D7—D4 T T T
DTWR 1 0 1 1 |D3 D2 DI DO D7—-D4 J— —_— —_—

* = Don't care

A waiting timne of 137 s is required between issuing the ADRD / DTRD commands and reading
the first nibble data. (fri«="612lIIz)
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5.5.3 Status Register
The status register consists of 4 bits, When the RD pin is set to L level at the CPU control, data of
the status register is came out fo PO~P3 pins and the internal operating status of the TC8830AT can

be checked. Each flag of the status register is explained in following (Table 5.4 ).

(1) OVR flag

It is indicated that the recording ends as the address counter exceeded maximum address of
SRAMs under the recording. This statusis reset by NOP commands.

(2) BUSY flag
‘When this flag is set, it indicates that the TC8830AT is in reset slale or processing a command
internally. Don't give any command from microprocessor. If the command is given, the internal

status may possibly becomes uncertainty, When the ADLD1, ADLD2 and LABEL command is
issued, until input of required data ends, this flag is not released.

(3) EOS flag
This flag becomes set under the recording / playback waiting slale, and reset during recording

or playback. The value is the same as a value appeared at the EOS pin.

Table 5.4 Statusregister
Pins name P3 p2 P1 PO
Status register - OVR BUSY EOS

554 BUSY Flag
Conditions for setting BUSY flag set are broadly classified into the following conditions.

(1) Reset process
‘When the ACL pin becomes L level, BUSY flag becomes set. When the ACL pin returns to H
level again, the internal state of TC8830AF is initialized and after all are completed, BUSY flag

becomes reset.

(2) Command process
When it is detected that WR pins have become H level from I: level at the CPU control, BUSY
flag becomes set. When the process of command is completed, BUSY flag returns to reset again

The command process is actually started after return of WR pin to H level has been detected.

i
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Command Processing Time

Times required for processing commands are shown below. When commands is issued
successively, issue them at intervals of more than these command processing times.

Table 5.5 Status register

Command { ACL) processing time
Reset process (ACL)* 24600/ feLk (sec)
NOP, START, STOP, ADLD1, ADLD2, CNDT, REC, DTWR
commands write 35/fcik (sec)
LABEL, DTRD, ADRD commands write 70/ fcLk (sec)
Data write of ADLD1, ADLD2, CNDT, DTWR command 35/ fcLk (sec)
Data write of LABEL command 70/ feLk (sec)
Read access after the DTRD, ADRD command 70/ fcuk (sec)

*Note; No count Oscillation rise time { Oscillation rise time is several mS in case of CSB512)

fcLk = Oscillation frequency (Hz)

Address Overflow Detector

When the address counter exceeds maximum address that is detected by this detector during the
recording with LABEL command at the CPU control. Enable or disable of detector is selected by
CNDT command.

This detector is enable only at the manual control.

When the address overflow is detected, the recording is stopped, a value of the maximum address
is written into the index area of SRAM as the stop address, and then the address counter is preset at
address 100 (HEX ). In addition, the OVR and EOS flag in the status register is set.

Address Comparator Flipflop
‘When this flipflop has been set, the recording / playback is stopped if the contents of the address
counter agree with those of the stop address register. When it has been reset, the recording / playback

is not stopped until the STOP command is given. (Exception : Address overflow in the preceding item

).
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5.5.8 Change of Internal Blocks

B4E D -

Table 5.6 Change of internal blocks

TC8830AF-25 I I

Register etc. Internal fiag Status flag
Command st Add Oﬁfsht
(ACL) "Ienc.lex Address addorZss Bit rate overfrlis\jv Rec (Note) [ qyer £0S
gister | counter register detector mode (Note)
ACL R R—$S R R ENABLE R H level R R
(100n)
NOP R R
START START Llevel S
STOP STOP Hlevel R
ADLD1 S
ADLD2 S
CNDT ) S
LABEL ) S S
ADRD R
REC S
DTRD R
DTWR R
S:SET
R : RESET

START : Address counter Operate

STOP : Address counter stop

Brank : No change

{Note) EOS flag means that set is "1" and reset is ‘0’
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559 EOS Delay Time at CPU Control
WR \ /
EQS teD \‘
teD MIN MAX
START 32 /fck 48/ fc 1k
LABEL(recording) | 32/fcik 48/ foik
LABEL { playback ) 48 / oLk 96 /fcik
fcik = Oscillation frequency
Fig.5.13 EOS delay time at CPU control
5.5.10 Mades in CPU Control
There are two modes about both recording and playback at the CPU control.
(1) Direct mode Designate start/ stop address, and bit rate by each
command.
(2) Label index mode Designate phrase by LABEL command, start /

stop address are written into the sqgme part ( Index
area ) of SRAM. Refer to section 5.3 LABEL

INDEX MODI.
0000H
} *Index area

000FFH |.. RAM 1.3 ( Can not be used as data area)
07FFFH

RAM 2
OFFFFH \ Data area

RAM 3
17FFFH *Index area ~-Parameter area |

RAM 4
1FFFFH 4

Fig.5.14 Memory map (In case of 256K SRAM )
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551 Status Change at The CPU Conirol

At the CPU control, the TC8830AF is controlled by 11 kinds of command. The relations between
the recording and playback state and commands which are concerned with the recording and
playback operations are as follows.

Table 5.7 Status change table at the CPU control

State Command START command LABEL command STOP command
Recording Starts recording Starts recording Kept in the recording waiting state
waiting
Recording Don't give the START Don't give the LABEL Stop recording and returns to the
command command recording waiting state
Playback Starts playback Starts playback Kepl in the playback waiting state
waliting
Playback Don't give the START Don't give the LABEL Placed in the playback waiting state
command command B ( executed two times )
START command
LABEL command
STOP command Recolrt:'ling Recording
. waiting STOP command
Recording - -
~ -
NOP command -
ADLD1 command Automatically recording stop by
ADLD2 command ADDRESS OVER FLOW DETECTOR
CNDT command
ADRD command
DTRD command REC command
DTWR command
START cammand
v LABEL command
Playback
y STOP command  { Pla)[i).ack STOP command Playback
waiting (two times)
‘ S~ - -
S -~ —_ - -
Automatically playback stop by
ADDRESS COMPARATOR FLIPFLOP

Fig.5.15 Status change at the CPU conirol
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5.5.12 Example for The Flowchart of Recording /7 Playback at LABEL INDEX MODE
(1) Recording
In case of
changing
- thebitrate. _______
1 I
| CND_LE?g‘UTand """""" Selection of bit rate.
| ! -
E REC;g{Br&and Recording waiting state.
: L
ABEL i 3 —  Selection of Phrase. The TCB830AF is stars
Ong?JTan : recording when the command process is
— - terminated.
NO 7 chcong [ Check recording starts with EOS flag or EOS pin.

Check recording exceeds the SRAMs capacity
with EOS flag or EQS pin.

Decide to stop the recording or not.

STOP command o .
output e Recording stop.

Next phrase? > Decide to continue next phrase.

> NO

V

Fig.5.16 Recording procedure atthe LABEL INDEX MODE
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In case of
NOP command .
changing the output |7 Playback waiting state.

B 9097249 DOR5022 447 EETOS3 TC8830AF-29"

(2) Playback

]
i CNDT command

output |7 Selection of bit rate.

I
LABEL co'mmand [~ Selection of Phrase. The TCB830AF sta_rts
output |77 playback when the command process is

—  terminated.

-
ﬁ’ [ check playback starts with EOS flag or EOS pin.
>y YES
oo >
YES
Next phrase ?
NO

Fig.5.17 Reproducing procedure at the LABEL INDEX MODE

Check the end of playback with EOS flag or EOS
pin.

---------- l: Decide to continue next phrase.
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5.5.13 Example for The Flowchart of Recording / Playback at DIRECT MODE
(1) Recording
In case of
changing
thebitrate. _________
1 —
]
,: CNDEE?SLTand Selection of bit rate.
i L
{ _
ADLD;lj:topnl};nand -------- Designation of start address.
! ~
ADLDglfl:)pmu;nand -------- Designation of stop address.
{ ~
REC;S{?JTtand ---------- Recording waiting state.
1 ~
STARES?&Tand ---------- Recording start.
N B
NO 7 chcon o~ [ Check recording starts with EOS flag or EOS pin.
>y YES
__________ B Check the end of playback with EOS fiag or EOS
pin.
Nextphrase? > Decide to continue at other ar same address.

Fig.5.18 Recording procedure atthe DIRECT MODE
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(2) Reproducing

Y

---------- l: Decide to continue at other or same address.

In case of
changing NOPocStrgmand ---------- |: Playback waiting state.
the bit rate.
shebltrate, ~f
| CNDE&??uTand ---------- [ Selection of bit rate,
2!
D
A LDgl;:?pmu[cnand ---------- [ Designation of start address.
ADLDguctopmu;nand Designation of stop address.
STARES%;?JTand ---------- i Playback start.
|
NO [T check playback starts with EOS flag or EOS pin.
_
YES
[ Check the end of playback with EOS flag or EOS
| pin.
YES
NO

Fig.5.19 Reproducing procedure at the DIRECT MODE
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5.5.14 Write /Read Data of SRAMs

(1) Data write
' [r—
ADLD;prTTand ---------- Designation of the write address.
DTW%S?&TBM ---------- Data write mode.
OQutput data < e Output of 8 bits data,
YES 7 Continue? .. [ Check end of all data write.
NO
Fig.5.20 Data write procedure
{2} Data read
' —
ADLDJprﬂ;nand ---------- Designation of the read address.
Y _
DTRD command
output [ Data read mode.
Y _
Inputdata |- Input of 8 bits data.
YES " Continue? > Check end of all data read.
NO

\V/

Fig.5.21 Dataread procedure
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5.5.15 Read Address

ADRD command is used {o read a content of address counter at stop of recording and playback

Y

ADR%;‘:&Tand ---------- i Address read mode.
1 _
Inputdata e | Input of 4 bits data.

Read five times ?

---------- End of read.

Fig.5.22 Address read pracedure

5.5.16 How to DTRD / ADRD Commands

More than command processing time

v
tas ._trRo
v
. Conﬁoutpw U

atainput
DTRD

ADRD %{ Output state

Fig.5.23 How to DTRD/ADRD command

g 3
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5.6 Label Index Mode

The recording / playback methods for manual control and the LABEL INDEX MODE at the CPU
control are described here,

At the manual control ( LABEL command under CPU control ), the address is indirectly specified
using phrase number and index area in which TC8830AF writes the start addresses and stop address
of each phrase. The memory maps of SRAMs at the LABEL INDEX MODE are as follow.

0000H 00000H
} Index area } Index area

OOFFH |+ RAM T - / 0COFFH [-- RAM 1 - L
1FFFH 07FFFH

RAM 2 RAM 2
3FFFH 7 Dataarea OFFFFH 7 Dataarea

RAM 3 RAM 3
SFFFH 17FFFH

RAM 4 RAM 4
7FFFH / 1FFFFH /

64K SRAM 256K SRAM

Fig.5.24 Memory map in the LABEL INDEX MODE

Maximum address that can be changed varies depending upon type and quantity of connected
SRAMs. In any case, address 0 ( HEX ) ~ FF ( IIEX ) are used as the index area, and the succeeding
address 100 ( HEX ) and up become Lhe voice data area.

Start address and stop address are recorded in the index area by the TC8830AT at the recording.
And data read out from Lhis area are loaded on the address counter at the playback.

5.6.1 Recording of Phrase

In performing the recording newly, Reset the TC8830AT by the ATL signal then address counter
is preset to 100 { HEX ) and 0 clear to index area.

A bit rate and a phrase No. are specified and start signal is issued, then the recording starts. The
contents of the address counter ( Start address ) is written into the index area of SRAM before
recording. During the recording, the value of the address counter is increased successively.

When the stop signal is issued during the recording, the recording ends and the contents of the
address counter ( Stop address ) is written into the index area. Thereafier the value of the address
counter are added with one to prepare for next recording.
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To perform the recording for other phrase successively, phrase No. is newly designated and the
start signal is issued (Fig.5.25), New phrase No. should be selected more than old phrase.

Index
area ,

-

Data area

Current address counter

Phrase 1 i Phrase 2 / Unused '{
L

1
0100H /l
P

|
£ Phrase 2

hrase 1
Stop address Stop address
Phrase 2
Phrase 1 Start address
Start address ( Phrase 1 Stop address +1)

Fig.5.25 In case of recording two phrases

5.6.2 Playback of Phrase
When any recorded phrase No. is selected and start input is given, voice corresponding to that
phrase No, is reproduced. Phrase No. can be designated irrespective of sequence of the recording,
Giving the two stop input during playback, this phrase stop.
If the playback is started by designating phrase No, that was not used for the recording, not sound
at this phrase,

The playback is started after the start address and stop address are sct in the TC8830AT from the
index area of SRAM. When the playback ends, the value of the address counter are added with (+ 1)

5.6.3 Addition of Phrase

First, reproduce the last phrase at the recording completely so thal the address counter can
indicate the address next to the stop address of the last phrase. Change the playback waiting state to
the recording waiting state. Don't reset the TC8830AF at, this state. When the recording is made by
designating any more than end of recorded phrase No, to be added,
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5.6.4 Label Index Mode Operations
The operations of the TC8330AT and SRAMs in LABEL INDEX MODE are described in the

following.
Address @ Theindexregister addresses an
Start input Ind AO~A14 iste index area of SRAM according to
—_ re'; isetgr \—H-m'f e 7 L astartinput.
Index @ Avalue of the address counter is
Not area written Into the index area of
ote Address SRAM.
counter (Start address)
~~ - Data area
Stop address po~07 @101 ros
register
TC8830AF SRAM (256K)
Note:  ADM analysis and
synthesis circuit
W index AG~AL4 Address [ec] Zhe addressfcsounter addresses a
Voice register Y register ata area of SRAM:.
(ADI) I ® ¥ @ Voiceis analyzed ( recorded ) by
AR Index ADM analysis circuit and voice
Not Address area data Is written into the data area
ote counter of SRAM:S.
Volice data ® The address counter is counted
D0~p7 @1101~110g f’ Data area and steps @ and @ are
Stop address - > repeated.
register {1cycle = 1Bitrate)
~ ® Theindex register addressesan
Index , l’“’ Ala ,L Address ; A
Stop input register m —> registar index area of SRAM according to
—_— * astop input,
@ Avalue of the address counter is
Note * I(dd\ ® Jgrdeeax written into the index area of
Address SRAM.
. counter (Stop address)
@ DO~D7 NO1~1/08 Data area ® The address counter is counted
Stop thciress p—> up and the recording ends.
register

Fig.5.26 Rececrding
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Address @ Théa index re?iss&ir I\I.a;ddressc;es an
; - ) index area o according to
Startinput nlenci!si: ) _,(_m_ﬂ_,\w register astartinput.
g AD~AM4 ¥ @ Start address, stop address and
Index bit rate are loaded to TC8830AF
area from the index area.
Note Address
counter
Stop address D0~D7 @1101~10j Data area

register

Note: ADM analysis and
synthesis circuit

ddress Q@ Iihe addressfcounter addresses a
1) ) ata area of SRAMs.
Index A0~-a14 @ register . . )
register — —> @ Voice datais fed into ADM
AD~Al4 ¥ analysis and synthesis circuit to
" iy ™y ® Index produce voice.
Note area & The address counter of TCBB30AF
Address A
counter is counted up,
L 1® ® The address counter and the stop
Stop address p0~D7 @u01~10 Data area address register of the TCB830AF
< ,Eg;ste, g are compared and when they
CTAANAN L\ f agrae with each other, the
(DAO) playback stops at next address.
If not, steps @ and ® are
repeated,

Fig.5.27 Playback
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The Index Area

The index area is used for the recording / playback at the manual control and LABEL INDEX
MODE at the CPU control. This area consists of 2K bits from address 0 { HEX ) to FF ( HEX ),
securing for 63 phrase ( 32 bits per phrase ).

At the recording, start address and stop address of each phrase are written into index area. And at
the playback, the contents of this area are read out and set in the address counter, etc. The contents
of the index area for each phrase are shown in the table 5.8. AO~A19 denote the start address and
A19 represent the most significant bils of them respectively. TFurther, stop address equal start
address of next phrase.

To read out the contents of the index area, obtain the top address of the index area corresponding
to each phrase from phrase No. , and after setting it in the address counter by the ADLD1 comunand,
read it in unit of 8 bits by the DTRD command. On the contrary, to write data into the index area,
after setting the top address of the index area in the same manner as above, write data by the DTWR
command.

The index area is cleared to by the ACL signal.

1
Don’t select the start and slop address in index area by ADLD1 or ADLD2 commands at the
DIRECT MODE.
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Table 5.8 Memory map of index area

TC8830AF-39 I |

RAM

RAM Data
Address
(HEX) D7 D6 D5 D4 D3 D2 D1 DO
00y A7 A6 A5 Ad A3 A2 Al AD
sfgsaed,ﬁ;‘*g‘ of 01 Al5 | A14 | A3 | A12 | A1 | A1D AQ A8
P - 024 - - ; N A19 | A18 | A17 | A16
03y - - - . R - - -
04y A7 A6 A5 A4 A3 A2 Al AD
Smjszd,;‘;e:‘ of 054 A5 | A14 | A13 | A12 | A1t | A1D AS AB
P - 06y - - - - A19 | A8 | A7 | A6
074 - - - - N - - -
08y A7 A6 A5 A4 A3 A2 Al AQ
;ﬁ:;":f;‘ of 09y A5 | A14 | A13 | A12 | A11 | A1D A9 A8
' 0AY - - - - A19 A18 A17 Al6
OBy N - - - R - - -
! ] 1 ] ) I
i ! i E i l
' : | : : l
| i ! t
| ! I
Fay A7 A6 A5 A4 A3 A2 Al AQ
;‘;'rjszdﬁgegi of F54 A5 | A4 | A13 | A12 | A11 | A1D A9 A8
: F6u . - - - A19 | A18 | A17 | Al6
7 - - - - - - . -
F8y A7 A6 AS A4 A3 A2 Al AD
;‘}j’gsidﬁfé; of Fay A5 | A4 | Aa13 | A12 | A1 | Al0 A9 A8
' FAH - - - - A19 A18 A17 A16
FB - - R - - } ; -
FCy A7 A6 AS A4 A3 A2 Al AQ
;m;"gf;;“ FDy A5 | A4 | A3 | A12 | A11 | A10 | A9 A8
' FEn - A19 A18 A17 A16
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5.7 DMA Function

The TCB830AF has the DMA function at the CPU control, When both the R and WR pins are set
to L level at the CPU control, the AO~A14, DO~D7, CE, CE1I~CE4 and /W pins are placed in the

high impedance state,
This funection is possible to release the connected SRAMs from the TC8830AF.

WROTTTTTN /

RO AN /
PO~P3  T777TTN 0001 ___NOP command YAV
AD~A14 S _.<
DO~D7 ) YV <
o I e atak <
RW PR et <

Fig.5.28 Timing of DMA function

This function selecting at the recording waiting state or playback waiting state,

Placing DMA function, set the RD pin at H level after setting the WR pin at L level, If the RD pin
is first set at L level, the PO~P3 pins are placed in the output state until the WR pin becomes L level,

Releasing DMA function, set the WR pin at H level after setting the RD pin at H level, write the
NOP command into the TC8830AF.
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5.8 Standby Function

‘When the STBY pin set at H level under the recording waiting state or playback waiting state, the
TCB830AF is placed at standby state, The status is shown below,

(1)  Oscillator stop and low power state.

(2)  Sets the CE and CEI~CE4 pins at H level, and external SRAMs places to the minimum
standby current mode. At thisstate, the contents of SRAMs can be remained.

(3) A0,A2~Al14,D0~D7, ALE and R/W pins at L level.
(4) Aland EOS pinsatH level.
(5)  Internal pull down resisters are unconnected ( PO~P3, RD, WR PHO~PH3 ).
(6) D/A converter stops and low power state.
(7)  The microphone amplifier and band pass filter stops and low power state.
59 Reset Operation
5.9.1 The Status Under Reset Operation
‘When the ACL pin is set at L 1evel, TC8830AT stops all operation such as recording/ playback.
Further, BUSY flag in status register becomes set during this period.
5.9.2 The Status After rRset Operation

When the ACL pin becomes from L to H level, the internal state of T'C8830AF is initialized as
shown below,

(1)  Setthe playback waiting state.
(2)  Address counter and stop address register are preset to 100 ( HEX ).

(8) O clear to index area of SRAMs, ADDRESS OVERFLOW DETECTOR is enable state and
ADDRESS COMPARATOR FLIPFLOP is reset.

(4)  Atthe CPU control, bit rate becomes 8kbps.
(5) OVRflagin status register are reset.
After terminating the above completely, BUSY flag is reset.
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593 Reset Processing After Power On
When the after power on, the following items become unstable.
(1)  Recording and playback state,
(2)  Address counter.
(3) ADM analysis/synthesis circuit,
(4)  Other processing circuits such as start and stop processing,
Therefore, to initialize this unstable condition and assure proper operations, apply ACL signal.

ACL signal to be given after power ON and it’s pulse width are shown in Fig.5.29.

Power source

—*I I*-“ tpoa

—al  le— tacL
1us (min. )

>
N

initialize time
48ms { max. )
{ Refer to section 5.2.5)

1
1
T
1
1
1
]
]
¢
3
:
!
|
1
[]
i

Fig.5.29 ACL pulse width

However, if width of tpa after power ON is long, the unstable status lasts and causes malfunction
( start recording / playback, etc, ) in Fig.5.29,

So, a power on reset circuit is constructed by attaching a 14F capacitor to the ACL pin, makes the
system initialization is possible immediately alter power ON as illustrated in Fig.5.30.

R (5k2~20k)

|

>
0
P

>

1uF C
- TC8830AF

Fig.5.30 Power on reset circuit
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Power source
VIH_
ACL VIL e
! 1 tact ( Determined by time constant of CR,
! { about6.7ms at R=7kQ)
1

1
. 1

Fig.5.31 ACLinput at power on reset

However, the power on reset is effective only for a rapid step power rise and when power rise is
gentle or power on / off is repeated in short cycle, no system initialization is performed.

Further, if the ACL pin can be controlled by a CPU regardless of power on / off at TC8830AT side,
the system initialization can be made as shown in Fig. 5.82

i
Powersource /

ACL

<— (Varying depending upon stable status of
power rise, several ms are required )

i
[}
[}
1
1
1
1
i

Fig. 5.32 System initialization by CPU control

TC8830AF-43 "
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5.10 Access Timing at SRAM

SRAM access timing is different at manual control and CPU control. Each access timing is shown
below and AC characteristics refer to section 6.4.

5.10.1 Recording / Playback at Manual Control

(1)  Recording ( Force the stop input)

P3(REC) ””” I
PO(START) ”"” | I ”””
P1(STOP) ””” l I ”"”

Recording

I {
EOS e 1

roa Ut Z2222200000X X X XC20X X X XXX XX Xzt X X X

R/W f_\ I—_\

Start address Note ) Weite cycle Stop address
writing (Referto5 16 4) writing
(2) Recording ( Address overflow )

P3(REC) I””I I
PO(START) ”"” | I ”"”

Address overflow detactor I

N

EOS i Recording I

a4 7 TN X O XX S OO XU X X XD Y Y

RIW /_—\ /—\

= [ A i
el A N A 4

Fig. 5.33 Recording at manual control
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(3)  Playback ( Force the stop input)

paecr I

PO(START) _J'”U_Lﬂ" Pause Stop

rston LU
EOS < Playback ;r—'“
Ao~as 7o 7K K X NZK X X XX XX XK X070
po~o7 | X%
A —1 \/ \/ A
& i rorer 1T o

Start address Stop address
reading reading flead cycle

(4) Playback ( Autostop)

P3(REC) ”"I
PO{START) ”” | | I"I

Address comparator thpflop I
EOS 1 Playback

»|
| |

AO~AW T o 77K KR NZK KK NIGX KK XA X707 7
bo~b7 TTTT T 1T 22222772777
A 4 \/ \/ \
a i rurnr 11

Start address Stop address
reading reading Read cycle

Fig.5.34 Playback at manual control
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5.10.2

o))

WR

EOS
AO~A14
DO~D7

RIW

0

E1

(2)

EQS
A0~At4

Do~D7

Z
=S|

0
T
-
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Recording / Playback at CPU Control with LABEL INDEX MODE

Recording ( Force the stop command)

Writing 3'rd data of LABEL command STOP command writing

U I

1 Recording

\ 1

. w0 77222077222 X XX XX X XX X X X X0 X X X

7% e 7222208 XX X222 O\ TN O/ TN X X X
[\ [\

Start address Note ) Write cycle Stop address
writing (Referto5104) writing

Recording ( Address over flow)

Writing 3'rd data of LABEL command

/

Il

Address overflow detector I

I Recording I
1

T v TS X X X X XX Sy OO
M\ [\
[ | I
suiaes ! poiecrde N\ /o /S

Fig.5.35 Recording at CPU control with LABEL INDEX MODE
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(3) Playback ( Force the stop command )

STOP command writing STOP command writing
Writing 3'rd data of LABEL command (1's5t) (2'nd)
WR
i | |
EQS I Playback |

A0~A14
ot Do ZY TTTZ TTTOT 1 \
RIW / \/ \/ L
e e rrwr i

Start address Stop address
reading reading Read cycle

(4) Playback (Autostop)

writing 3'rd data of LABEL command

/
o I

Address comparator {lipilop '

EQS 1 Playback I
1 1

ao~a14 Twnio 22X KX XX X X XU XX XX 7777777777
oy Gy TU T TT T T T T 0
e/ \/ \/ \
<& 1 i 1T 1T
soiensfosopuien f e S

Fig.5.36 Playback at CPU control with LABEL INDEX MODE
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5.10.3 Recording / Playback at CPU Control with DIRECT MODE

(1)  Recording (Force the stop command)

START command writing STOP command writing

R U U

EOS 1 Recording I
| 1

AO~A T INVALID W/ W///M/W////)DDCXWDDDW

vo~07 7% Zivzizzizzak N S IX X22X )\ 12222 XX X

RIW f_\ /—\

3 iy e
s N\ e/

l

[

(2) Recording( Autostop)

START command writing

WR ”

Address comparator flipflop I

EOS 1 Recording I
1 |

s T T Y X X X0 X Y X0 X X Y

vo~07 w7 )\ /N XX O\ /N X X X

W [\ [\

. T
oewnteorde N VA

Fig.5.37 Recording at CPU control with DIRECT MODE

=

l

n
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(3) Playback ( Force the stop command )

STOP command writing STOP command writing
START command writing {1'st) {2'nd)

N o~ /

wR | | |

EQS I Playback E—"'"'
ST A S Y i
DO~D7 i ) | \
RIW / \_
i 1

(4) Playback ( Autostop)

START command wiiting

" !

Address comparator flipflop I

EOS 1 Playback I
| |

A~ v D KK KK Y it

DO~D7 i i) | I G777 %
RIW / \
e i | |

Fig.5.38 Playback at CPU control with DIRECT MODE
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5.10.4 Write Cycle

At the recording, TC8830AF is check for number of connected SRAMs. Write timing is explained
in following, Further, pulse width ete. refer to section 6.4 AC characteristics.

AD~A4 X High order address {A15~A19) >< Low order address ( AO~A4) X
A5~A14 % X
50~ =
01 X X XX XN /XX
Output H level / /
by pull up resistor
R/W / \
CET~CE4 \(1)/ \@ / \3)/ \(4) /
ALE / \

Fig.5.39 Write cycle timing

CE1~CE4 pins select to 4 pieces SRAM. CE(1)~(4) are
CE(1) Dummy cycle, invalid
CE(2)  Writing Llevel to SRAM,

CE(3) Reading the data of step (2). In case of connected SRAM, read out the data is L level, if
not connected, the data is II level by internal pull up resister, Stops to recording when
the read out data is H level,

CE(4)  When the read data of step (3) is H level, valid of voice data writing to the SRAM.
ALE pin of fig.5.89 means Address Latch Enable, it’s possible to expanse SRAMs up to 8Mbit.
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5.11
5.11.1

5.11.2

5.11.3
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Precautions

At The Both CPU Control and Manual Control.

(1) Under the recording / playback, other than stop should not be issued.

(2) When the ACL pin is L level,0 clear to index area of SRAM,

(3) In case of use for standby function, this made sets at recording / playback waiting state.
At The Manual Control.

(1) The recording phrase number select at sequence from low order phrase.

(2) The maximum address is auto check under the recording, if bad address at SRAMs, stop the
recording,

(3) In case of use for auto phrase function, not direct access of more than phrase No.16.
AtThe CPU Control
(1) Label index mode

° The recording phrase number select at sequence from low order phrase.

o The maximum addressis auto check under the recording, if bad address at SRAMs, stop the
recording.

(2) Direct mode
o Daon't setting the start and stop address at index area.
o Setting to stop address more than start address.
(3) Other
o Keeps at command processing time for data read of DTRD and ADRD command.

o Releasing DMA function, set the WR pin at H level after setting the RD pin at H level,
write the NOP command into the TC8830AF.
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5.12 Connection of SRAMs
The TC8830AF uses SRAMs ( Static RAMSs ) for the storage of voice data,

Up to 4 pieces of 84K or 256Kbit SRAMs are directly connected to the TC8830AF. But it is
impossible to connect together with different capacity SRAMs in capacity, Select of capacity for 64K

/256K is 256K pin,
/
1 Voo (Note}
Usable access time of SRAMSs
(1) Atthe manual control { LABEL INDEX MODE of CPU
43 | | | I | B3 control } : 200nS max.
| {2) Atthe CPU control ( DIRECT MODE of CPU control )
Iz zzafe $|;|$ ° : 25005 max.
e O X KFlulululu
NOX (%]
32
Al
AZ
A3
TCB830AF A4
A5
VDD
AS
A7 |
AB ’
o |2 |
- 1 28
TN - Al4 vvoo—*
-0 - - ~ - w—
TR RIS PP aiz W
g 11Tt D1 e s
As TC55257 a9
A4 Al
A3 OF |
A2 A0
Al <E
AD 1108
701 1107
1702 1106
7a]!/93 1105 g
] GND 1104 [——'

Ay GND

Fig.5.40 Connection of SRAM (In case of 256K DRAM )
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Fig.5.40 shows the connection with SRAM. In case of two or more SRAMs, CEI pin of TC8830AT
must be connected to the CE pin of 1st SRAM, the CEZ to the CE of 2nd SRAM and so on, That is,
CE1~CE4 pins must be connected to the CE pins of each SRAM respectively. Other pins for SRAM of

TC8830ATF may be connected in parallel to every SRAM,

TOSHIBA (UC/UP)  BHE D

5.13 Clock Generator
TC8830AT has clock generator, ceramic resonator and capacitor are connected between XIN and

XOUT pins,
If using external clock, it should be fed to XIN pin directly. ( XOUT should be left open ).

TCB830AF TC8830AF

XiN Xout XIN Xour

,_“] |___ open

100p|: —— CSB512 -1- 100pF P. G.

(a} Using internal oscillator (b} Using external oscillator

Fig.5.41 Oscillator
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5.14 Analog Circuit

The TC8830AT incorporates microphone amplifier and band pass filter. Therefore, voice
recording / playback system is easily composed with a microphone and an audio amplifier circuit.

5.14.1 Microphone Amplifier Part

{ Caution)

~ ADI Be careful for wiring. The signal from
=Ny E § microphone is so small that it is easily
2 2 5 35 g & s influenced by noise from surroundings.

Further, the ground of the analog part should
" be separated from that of the digital parton
| +U— ) PCB.
0. 14 0. 14 +'a#_
(

+ L
Digital ground Anatog ground

Fig.5.42 Connection of microphone

Microphone amplifier includes two stage,
®Between MICIN and C1 — Gain is about 26dB
@Between C2 and MICOUT — Gain is about 2041
So, there are three ways @, @, and O +@. One is selected according to the type of microphone. C1
or MICOUT pin should be connected to ADI pin at the case of @, @, and @ +@, respectively.

364

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6197502/tc8830af.html

B 9097249 0025048 793 EMTOS3 | TC8830AF-55

TOSHIBA (uc/up) BHE D .

GV
[dB]

60

40

20

102 103 104 [Hz]

Fig.5.43 Frequency characteristics of microphone amplifier
{ Between MICIN and MICOUT)

Fig.5.43 Shows microphone amplifier characleristic between MICIN and MICOUT with couplings
Cland C2.

Further, when on-chip Microphone amplifier is not used, it is possible to apply voice signal
directly into ADI pin. If a voice signal which is applied to ADI pin is not biased to Vref level, a
coupling capacitor of about 0,1 4~ 14F should be inserted into the circuit.

Microphone amplifier not operating under the others of recording waiting state and recording. in
case of use for on-chip microphone amplifier, should be a waiting ime for change playback waiting
state to recording waiting state, This time is about 100ms at the case of connecled 0.1 xF belween C1
and C2 pins,
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5.14.2 Filter Part

The frequency characterisiic of the band pass filler which is on chip the TC8830AF is shown in
Fig.5.44.

The band pass filter consists of a combination of the st order high pass filter and 2'nd order low

pass filter.
GV
[dB]
0 Pat .\\
-10 \\
\
- 20
~30
102 103 104 [Hz]
Fig.5.44 Frequency characteristics of band pass filter
( Between FILIN and FILOUT)
TCB8830AF
FILOUT G'g\}fb
FILIN T5ko
DAO \
100F
— N 4=
v n o 4=
Vi - 4
> > >
014F 5
-J_]=0.1,uF 0.01x
TA7368P —17_
Yz
Digital ground Analog ground

Fig.5.45 Connection of audic amplifier

366

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6197502/tc8830af.html

W 9097249 0025050 341 EETOS3 TC8830AF-57"

TOSHIBA (UC/uP)

BYE D -
5.14.3 Equivalent Circuit
600k 300k0
MWy Wy
30k 1pF 30kQ 1pF

O—AW\— O—W\—
1 — 1
MICIN i Q — MICOUT

O—i— -
FILIN —WA— i —
' : FILOUT

4 -

Band pass filter

Fig.5.46 Equivalent circuit of analog part
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0. ELECTRICAL CHARACTERISTICS
6.1 Absolute Maximum Rating
SYMBOL ITEM RATING UNIT
Vbp Supply voltage ~03 ~ 7.0 v
ViN Input voltage -0.3 ~ Vpp+0.3 v
Vour Output voltage -03 ~ Vpp+03 v
Tst6 Storage temperature ~55 ~ 125 °c
6.2 Recommended Operating Conditions
SYMBOL ITEM RATING UNIT
Voo Supply voltage 4.5~ 6.5 v
Vin Input voltage 0 ~ Vpp v
Vout Qutput voltage 0 ~ Vpp v
TorR Operating temperature -10 ~ 70 °C
fok Oscillation frequency 512 kHz
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6.3 DC Characteristics (Vpp =5V * 10%, Ta = 25°C)
SYMBOL ITEM CONDITION MIN. | TYP. [MAX. | UNIT
foLka Operating frequency 1 Manual control or LABEL
INDEX MODE at CPU control 100 312 600 kHz
foukz Operating frequency 2 DIRECT MODE at CPU control 250 512 1000
i Input high current 1
(PO~P3, W, RD, PHO~PH3) Vin=VDD,CPUM =L 10 50 150
liHz Input high current 2 (TEST) Vin=VDD 50 100 500
liLy input low current 1 (D0~D7) Vin=0V 10 50 150 pA
¥ Input low current 2 (ACL) Vin=0V 100 500 1000
Ik Input leakage current Vin=0~Vpp, CPUM=H - - 1.0
lotk Output leakage current ViN=0~Vpp , WR,RD=1L - - 1.0
Vi Input high voltage 1 P0O~P3,WR,RD 2.4 - -
Viz Input high voltage 2 Except above 3.4 - -
Vi Inputiow voltage 1 PO~P3, WR,RD - - 0.8 v
Viez Input low voltage 2 Except above - - 0.6
loy Output high current Vour=2.4V 0.4 - _
toL Output low current Vour=0.4V 0.4 - - mA
Issio Supply Operationmode | Under no signal loyr=0mA - - 3 mA
Iss1s current 1(Vssy) | Standby mode Under no signal loyr=0 mA -~ - 3 zA
Iss20 Supply Operationmode | Undernosignal logyr=0mA - - 3 mA
Issas current 2 (Vssa) | standby mode Under no signal loyt =0 mA _ - 3 PN
Vour Reference voltage of analog part Vref - 2.8 - v
Precautions : 1) Each TYP. value is measured under VDD =5.0V, Ta=25°C.
2)MIN, MAX. values are defined by their absolule values.
3) Supply current measured by external oscillator of 512k11z.
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6.4 AC Characteristics ( Vpp =5V, Ta=25°C, CL. = 50pF)
6.4.1 Data Write

(1) Except data write afier the DTWR command ( command write )

SYMBOL ITEM MIN. TYP. MAX. UNIT
tps Data set up time 0 — —
tpH Data hold up time 200 - — ns
twrp | WR pulse width 400 - —
twrp
WR Vi — —\ ’
{IN) ViL — 3 /
t
bz o,
PO~P3 VIH — ¢
i Y X VALID
input level Comparison level
o Vig = 2.6V o Vg = 2.4V
< Vp = 0.6V o Vi = 0.8V
o Vo= 2.4V
o VoL = 0.8V

(2)Data write after the DTWR command

SYMBOL ITEM MIN. TYP. MAX. UNIT
tows Data write set up time 0 — —
tDWH Data write hold time 500 + ty — — ns

ty = Data hold time of SRAM

_ twep
WR ViH — _——\ 4
(IN) ViL — . /
tows tDWH
- R
PO~P3 Vi — ;
(IN) VL — >§ VALID
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6.4.2 Data Read
(1) Status read
SYMBOL ITEM MIN. TYP. MAX. UNIT
tacc Read access time — — 800
top |Outputdisable time — - 200 ns
RD ViH — £
{iN) ViL —
tacc top
sy
PO~P3 VoH —— X
{ouT) VoL — { valup b
(2) Address read
SYMBOL ITEM MIN. TYP. MAX. UNIT
tRD Read disable time 70/ ferk — - sec,
trRD

RD
(IN)

PO~P3
{ouT)

i  \ '

tacc toD

31

VoH — 4
v — " vawp

tacc top

(8) Data read after the DTRD command

y X
3( VALID 55———

RD
(IN)

PO~P3
(ouT)

VIH »—— '—\ 4
ViL — 5 /

traC

VoH —

SYMBOL ITEM MIN. TYP. MAX. UNIT
trAC Data read access time — — 2+tac
trDP Data read RD pulse width 3+tac —_— "
tac = Access time of SRAM
tRop

top

VALID

VoL ~—

X
]
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6.4.3 Write Cycle of Start Address and Stop Address
( at the Manual control and LABEL INDEX MODE in the CPU control }

SYMBOL ITEM MIN. TYP. MAX. UNIT
tcep | CE pulse width — 1/ 26CLK —
tMwce Memory write cycle time — 4/ fCLK —
tMAS Memory address set up time — 3/1CLK —
tMAH Memory address hold time — 1/2fCLK — sec.
tmps Memory data set up time — 71 26CLK —
tMDH Memory data hold time — 1/2fCLK -
tvwce
tcep
__LEF -
—— Voy — \ [/
CE1 VoL —— —2
tvias tvAH
Vo — X X X
A0~A14 VOL —— X S
DS tMDH
ou-0r Yo KX
VoL — 3 7
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6.4.4 Read Cycle of Start Address and Stop Address
( at the Manual control and LABEL INDEX MODE in the CPU control)

SYMBOL ITEM MIN. TYP. MAX. UNIT
MRS Memory read command set up time — 3/7fCLK —
tMRH Memory read command hold time — 1/2fCLK — sec.
tMRC Memory read write cycle — 4/fCLK —
1CESA. Memory data set up time 600 — —
tCEH Memory data hold time 0 — —_ ns
tMRC
tcep
-
— Voy — y 8
CE1l VoL — X.\_/ ._2 I 2
1
MRS tMRs tmwR
Vou — ':><r 4 X
A~AL v — A >Z<
tMR
-
— e o
RIW {’,g[‘ ___ N
VoH — -
DO~D7  var )
; teesa
teep | .
tcpsa et
tCEH /
A R
>§( 7§< Memory access time should be tcpp - tcgsa or less.
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6.4.5 Voice Data Write Cycle
BIT RATE
SYMBOL ITEM UNIT

32Kbps 16Kbps 11Kbps 8Kbps
twe Write cycle time 128/ §CLK | 256/fCLK | 384/ fCLK | 512/1CLK
tycep | Voice data CE pulse width 47fCLK | 4/fCLK | 4/fCLK | 4/fCLK
tvaw | Write address set up time A/fCLK | 4/fCLK | 4/fCLK | 4/fCLK
typH Voice data hold time 8/fCLK | 24/fCLK | 40/fCLK | 56/fCLK
tpale | ALE delay time 36/1CLK | 68/1CLK | 100/ fcLK | 132/9cLk | ¢
talep | ALE pulse width 4/fCLK | 4/fCLK | 4/fCEK | 4/1CIK
tHAH High order address hold time 88/fCLK | 184/fCLK | 280/fCLK | 376/ fCLK
tDRW R/W delay time 96/{CLK | 192/fCLK | 288/ ICLK | 384/ fCLK
twrw [ R/W pulse width 16/1CLK | 32/fCLK | 48/fCLK | 64/7fCLK

Every value is typ. value

o e 7, |
A0~A4 >§(ngh order address (A15~A19) _‘M( Low order address (AD~A4} >3‘

A5~A14 >g: );:

W - p I
D D DS WAAS
< toRw | IwRw
RAW ]‘ X
tIVAw
CE1~CE4 tHAH
- tbALE . JALep tvcep
tvDH I
ALE e

tw¢ .
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6.4.6 Voice Data Read Cycle

BIT RATE
SYMBOL ITEM UNIT
32Kbps 16Kbps 11Kbps 8Kbps
{RC Read cycle time 128/1CLK | 256/fCLK | 384/ (CLK | sv2/fek
tar | Read address set up time 4/fClK | a/{CLK | 4/fCK | 4rfcik '

Bvery value is typ, value

AD~A4 >§:High order address (A15~A19) ﬁ: Low order address (AQ~AA4) >3:
AS~A14 >§: >§:
RAW  Hlevel
ﬂ"fﬁ tHAH \
< N taLep tycep
X - taR o

trRe .
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6.4.7 DMA Function
SYMBOL ITEM MIN. TYP. MAX. UNIT
twrL | Write to read disable time 1.0 — — 45
tRwiL Read to write disable time 100 — —
tDR Hi-z delay time — — 300
tow Data set delay time — — 300 ns
tos Data set up time 0 — —
tpH Data hold time 200 — —
twrt - tRwL -
WR \ i
tDs
RD X Vi
tor IoH
PO~P3 X NOP X
tow
A0~A14 LT T T ppt——_—
D0O~D7 e
Hi-z
CE. )y
CET~ CE4 1
RAV P T T —
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6.5 Characteristics of Analog Circuit
{ Unless otherwise specified : VS$1=VS552 =0V, VDD = 5V, Ta = 25 °C, fin = 1 kHz )
6.5.1 Microphone Amplifier
SYMBOL ITEM PINS CONDITION MIN, TYP. MAX. UNIT
Vini f MICIN MICAMP (1) +(2) - 12 16
Vina Range ofinput MICIN MICAMP (1) - 120 160 | mvp_p
voltage
Ving 2 MICAMP (2) - 240 320
MICIN
G\” - 46 -
- MICOUT Vin=6mVp_p
MICIN fin = 100Hz~ 10kH
Gy2 Pass band gain N z : - 26 - dB
-C1 Output load = 100k,
Gys - 20 -
~MICOUT
i MICIN
THD Tf)tal h.armonlc ViN=6mV,_p - - 2 %
distortion ~MICOUT
Rivi_ | Inputimpedance MICIN ~ - 30 - @
Ritvz 2 - 30 -
fo ci - 7 -
um 'Output _ ka
Roura | impedance MICOUT - 7 -
6.5.2 Band Pass Filter
SYMBOL ITEM PINS CONDITION MIN. TYP. MAX. UNIT
Range of input FILIN - - - 4.0 Vp-p
Vin
voltage
FILIN Vin=1.0V,_
Gy | Passband gain a p-e - - 0 dB
~FILOUT | Outputload = 100k,
30pF
i FILIN
o | Total harmonic Vin=1.0Vp_p - - 4 %
distortion ~FILOUT
Rin Input impedance FILIN - - 7 - Ma
R Output FILOUT - - 5 - kQ
our |,
impedance
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6.5.3 Audio In
SYMBOL ITEM PIN CONDITION MIN. TYP. MAX. UNIT
iy Range of input ADI _ _ _ 3.2 Voop
voltage
R |lnputimpedance ADI - - 50 - ka
6.5.4 Audio Out
SYMBOL ITEM PIN CONDITION MIN. TYP. MAX. UNIT
Rour .OUtPUt DAQ
impedance
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7. OUTLINE DRAWINGS

67 PIN FLAT PACKAGE
(67-4-BS)

TC8830AF-69 "

Unitinmm
| Io.apncn] ~ 03540,
- 1
A
54 33
[ Tl]ss - _
—IT]
—rT] 32 T3
1] l I —
%:: MARKING E ~ :
—T1] - T #| #
— W — .
 — T o) I 2
—I AREA A —
— f i —
— ] T~
I[T1]67 221 1—=
/X 1 21
/] -
O
1 I
2.0TYP
- 20.0£0.2 N
24.1%20.5 >
1.9+0.2
2.25MAX

) 1135203

0.15+0.1
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8. APPLICATION CIRCUIT

MANUAL CONTROL TYPE
Al |s
2o 1T [[ENR|[H{IB][H[R
Blef loflcllol1]iz ][z ]]0

LA LLLLLLL )

Vuf |'}'|'

100pF
X2
* 0.1xF capacitor is needed
between VDD and GND of
each SRAM.
* Other pins of TC8830AF
should be left open. 54]63s2]51]50]49|48]47[46]45 44|43 42
QO =~ N MO ~ o MmO wi v
n.n.n.n.:::r::!::t'xlg—lmm
55 an oo 4 wn
—1EOS ~
:‘;’ ACL
cPUM 22
1uF ﬂ I I 58 Al
MIC H 0.14F " 59 Viel n
T MICIN a3 |22
0], TC8830AF 28
61 A4
4 VDD 28
T R 821552 o I3
3 _{ 3 voozﬁ—b
0-Tuf 61 :.‘lzxcour o 7
A7
ISk.ﬂIE ADI as |24
881pa0 = 23
67 2 - A9
FiLIN @ g mN v a0 22
0.01,uF - ~ w n < M N O oo e
;;_ \u. a o o a 00 cadadd >
1|2j3]4fs|e|7]8]efiofttfrzfta]iafrs|ie{tzfse|isfal2t
A
]
TA7368P
10k 1zla DU EE
oz
z7on F00,F
77T
1004F 100,F
m 5P 14]13) 141110 o) 8 7| 6 & 4 3| 2 1
£8553<ad%%4945y
(811) v - - - < <«
T TC55257
< 1N W o (=] Lad (2] [a]
00000 ~jueaa@r-lzo
_____ U g0 € € &>
+5V @—I—j—ﬁ—\i»— 15[16{1718]10§20[21 2;;2; 241252627 zs¢ )
+
rZ VDD
-F-MF 1004
GND @©——+ 7-!7-
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